Abstract: In this paper we examine the use of Twitter and Facebook in two dramatic earthquakes that hit Italy: L'Aquila (in 2009) and Emilia (in 2012). Indeed, disasters disrupt everyday life and engage people in meaning-making processes aimed at recovering meaning and control of their world. In these cases, we argue that the use of social media may contribute to social representations processes and functions: cognitive coping, social sharing of emotions, preserving self-efficacy, boosting identity, and community empowerment. Different methods were adopted to examine the use of social media in the immediate aftermath, a few days after, and in the medium-long term. Differences between the events, combined with the differences between Twitter and Facebook, entailed a multiplicity of uses. Nevertheless, the analyses point to the same conclusions: by fostering new forms of communication and encounters, social media played an increasingly important role during and after the earthquakes. First, they were used for providing information and material coping, then they favored the social sharing of emotions and joint remembering, and finally they contributed to claiming voice and control. Results thus suggest that the use of social media favored different representational functions, which progressively contributed to community empowerment.
The most vital sign of a society is its capacity to deal with social changes. Usually the social change assumes a wave rhythm. Pareto (1988 Pareto ( [1916 ) describes the dynamics of social phenomena as "oscillating." But when social dynamics intersect with a natural or artificial disaster, then the change becomes composite and shows a precipitate of natural, artificial and social transformations simultaneously. Coping with such change is much more difficult.
Indeed, "disasters provide a realistic laboratory for testing the integration, stamina, and recuperative powers of large scale social systems." (Fritz 1968: 202) . Disasters are thus privileged contexts for examining the following: how affected people conceptualize and co-construct the emergency they live through; whether and how people use social media to empower themselves; and the links between social representation processes, communication, empowerment, and identity issues.
Earthquakes, floods, and other natural (and artificial) disasters affect individuals and communities on levels ranging from the most intimate sphere (e.g., affects, home) to social well-being and cultural heritage: they oblige entire communities to question the assumptions that make their "relationship with the environment a sound basis for adaptation and psycho-social well-being" (Emiliani 2008: 9) . Coping with these events thus involves cognitive, affective, and behavioral responses aimed at facing the new, the unknown, and the dangerous (see also Adey et al. 2015; Axia 2006) .
Drawing on these premises, we will examine two of the major earthquakes that have struck Italy recently, in L'Aquila (in 2009) and in Emilia (in 2012) . 1 We do not directly compare the two cases, but we explore the ways in which social media may have contributed to social representation processes and functions, at different stages of the copying process. In particular, we look for similarities as well as differences in context (L'Aquila and Emilia), social media platform (i. e., Twitter and Facebook), and time-span (soon after the events and in the medium-term) analyzed. Indeed, the two cases cannot be compared directly: first of all, the two earthquakes had different effects on the affected populations (in terms of casualties and injuries, as well as long-term damage to buildings and economic activities); second, by focusing on different social media platforms and timespans, we observe different stages of the disaster response process. As we will show in the following pages, relevant activity takes place immediately after a major quake: therefore, Twitter seems to represent a valuable platform for short-term response. On the other hand, medium-and long-term activities, including mourning, memory building, and protest activities require the activation of social and relational processes: therefore, it seems worth exploring the way other social media platforms such as Facebook are perceived and used. Such differences also justify the different methods adopted for analyzing the two cases: analysis of content communicated via Twitter in the immediate aftermath, and a long term ethnographic approach aimed at gaining a deeper understanding of the strategic use of Facebook in the postearthquake scenario. Nevertheless, apart from the differences, the two cases provide relevant insight into lay mechanisms involved in social representation processes that are activated in earthquakes. Earthquakes, by destroying the physicality of places (e.g., homes, monuments, places of worship), threaten individual and community identities (Lewicka 2011) . Seismic sequences, moreover, leave individuals in a persisting situation of uncertainty and menace, and create the ideal conditions for the out-of-control spreading of rumors (Festinger 1957) . The two case studies thus provide an opportunity to reflect on the mechanisms that guide social representation processes in emergency situations.
The paper is organized as follows: in the next sections we summarize the contribution of social representation theory, and we discuss characteristics of social media, which are important in emergency contexts. Then, we present the Emilia Romagna and L'Aquila case studies, illustrating aims, methods adopted, and findings that emerged from the analysis. Finally, we discuss the main results and conclude with final remarks.
The contribution of social representation theory
Social science research has focused on individual and group factors that contribute to the prevention of disasters, resilience, and reduction of their negative impact (Lindell and Perry 2000; Prati et al. 2012) . To this extent, risk-perception and evaluation of the events before, in the immediate aftermath and in the shortterm wake of disasters have emerged as particularly important: cognitive schema, coping styles, and emotion regulation are among the most important factors that affect the successful management of disasters (see for example Saakvitne and Pearlman 1996) .
Relief, recovery and development interventions in emergency contexts lever on these facets restoring individual and community sense of control and empowerment and re-constructing relations (Young et al. 1998; Pietrantoni et al. 2008) .
Social representation theory (SRT) can contribute to this field of researchintervention in many ways. According to a classic definition, social representations "are at the interface of two realities: psychic reality, in the connection it has with the realm of the imagination and feelings, and external reality which has its place in a collectivity" (Moscovici 1988: 220) . Communication thus plays a key role in SRT. Indeed, reality itself is a matter of competition and negotiations among the different voices that are present in the public sphere (Bauer and Gaskell 2008; Jovchelovitch 2005; Moscovici and Marková 1998) . SRT stresses that meanings of "objects" are not the outcome of individual processes but of coconstruction processes that connect the "ego" with the "alter." SRT thus identifies a link connecting individual thinking, communication, and socio-cultural systems of meanings that affect the way in which the communities cope with unexpected events and radical transformations of places (Breakwell 2001; Joffé et al. 2013; Sarrica et al. 2016) .
In this sense, we may affirm that social representations have "a twofold function: first to establish an order which will enable individuals to orient themselves in their material and social world and to master it; and secondly to enable communication" (Moscovici 1973: xiii) .
Emergencies disrupt this "material and social world." In this context different actors (laypeople, experts, media, authorities, stakeholders, etc.) get involved in debates aimed at interpreting and understanding the material and symbolic consequences of such radical change. This is when the primary function of social representations is manifested: cognitive coping, that is, making the unexpected meaningful, controllable, and thus less threatening.
Nevertheless, emergencies touch off deeper evolutionary mechanisms (cf. Bandura 2004) . We may thus expect that social representation processes also serve other functions that are fundamental for survival and self-protection (Breakwell 2001) .
The first function is the social sharing of emotions, which is one of the most fundamental mechanisms of recovery observed after significant trauma (Pennebaker and Harber 1993; Rimé et al. 1998) .
A second function is facing potential danger by understanding it in a way that enables the preservation of well-being and self-efficacy. According to Joffé (2003: 66) , "a core motivation in relation to risk apprehension is identity protection, which refers, simultaneously, to the protection of in-group and self-identity." The defense mechanism of splitting may thus operate behind social representations in order "to keep the bad away from the good in the hope that the good will not be invaded and destroyed " (2003: 62) .
Finally, social representations serve power functions. They provide a shared system of knowledge, which can be mobilized to empower communities, to claim positive identities, to re-construct the sense of continuity and to defend against stigmatizing or marginalizing practices (Howarth 2006; Sarrica et al. 2016) .
In conclusion, the points that we have briefly summarized suggest that SRT provides useful theoretical tools to understand the meaning-making processes through which communities affected by disasters define what the unexpected event is and how their members will cope with it (Gruev-Vintila and Rouquette 2007). In these contexts, we can argue that social media facilitate precisely those symbolic, mediated coping processes that are at the core of the elaboration of new social representations (Wagner and Hayes 2005) .
Social media use in response to emergencies
Social media are digital tools and have been designed from the start to be oriented around collaboration and sharing. The most recent catastrophic events, from the 2010 Haiti earthquake to the devastating 2013 Colorado floods, have shown that these potentialities are brought out in extra-ordinary contexts. If in an ordinary context, the potential of Web 2.0 applications allows people to participate in social and political life and hopefully challenge traditional hierarchies in media systems; in an extraordinary context they enable people to produce a real-time dissemination of information to wider publics, a better situational awareness and an up-to-date picture of what is happening on the ground. Traditionally, in disaster studies, communication-oriented research is focused on the institutional warning-response process and, above all, on the idea that catastrophes "are the affairs of the public authorities rather than the affairs of citizens" (Gilbert 1998: 93) . In the cases of disasters, citizens have usually been considered more as people to be rescued than as active participants, but the mainstream use of digital and social media is marking a significant change in this research field. Today it is possible to look at disaster communication also from a bottom-up perspective, which brings new questions and new voices to the fore.
More specifically, research on the role of social media during and after natural disasters has focused both on top-down processes by analyzing institutional communication and emergency management practices (Hughes et al. 2014 ) and on bottom-up processes by analyzing self-organizing activities, including the role of digital volunteering (e.g., Starbird and Palen 2011; White et al. 2014) . In this paper, we focus on bottom-up activities, which are crucial for understanding empowerment processes.
Earthquakes and Social media use
By exploring the current literature, one can find that social media enable citizens to play at least three roles: those of 1) first responders/volunteers; 2) citizen journalists/reporters; and 3) social activists (Kotsiopoulos 2014) .
With regard to the first role played by citizens, it is worth highlighting once again how social media have rapidly changed the coverage of crisis events. This kind of application, which is based on content ordinary people generate, manipulate, or simply share online, can help citizens to organize and/or self-organize emergency relief and to self-mobilize, both from near and from afar (Starbird and Palen 2011) , strengthening public resilience to catastrophe. While traditional media facilitate one-way dissemination, social media offer opportunities for twoway dialogue and can potentially create interaction between citizens and emergency organizations (Bortree and Seltzer 2009; Mulargia 2014) . As explained by Fraustino et al. (2013: 16 ) "oftentimes, individuals experiencing the event firsthand are on the scene of the disaster and can provide updates more quickly than traditional news sources and disaster response organizations." In this sense some scholars have used the term "citizen sensors" (Goodchild 2007; Schade et al. 2010) , since citizens as non-specialist creators of geo-referenced information contribute to crisis situation awareness and accelerate impact evaluations and needs assessments.
Furthermore -and here we explore the second role played by citizenssocial media are faster than traditional media and institutions. As official sources provide relevant information more slowly (Spiro et al. 2012) , people turn to social media in order to obtain time-sensitive and unique information (Kodrich and Laituri 2011) .
Thirdly, several scholars have shown that the bottom-up communication practices related to social media have accelerated information flow and contributed to communities' empowerment, even though the online content sometimes lacked accuracy and needed validation. Moreover, recent research has shown that the content generated by ordinary people can allow citizens to seek emotional support. From the first moments, they can provide a way to share feelings and thoughts, keep in touch with loved ones (Gao et al. 2011) , and reconnect with family and friends (Procopio and Procopio 2007; Semaan and Mark 2012) .
Bottom-up communication processes in social media are not exempt from limits, of course. One of the most relevant is the predictable imbalance: "Diversity plus freedom of choice creates inequality, and the greater the diversity, the more extreme the inequality" (Shirky 2003: 48) . In other words, if a system is sufficiently vast and unconstrained, a limited number of active people will receive much more attention and will have much more space than the majority.
2 This gap has relevant effects in our case. On the one hand, most users will not participate very much, but simply lurk in the background without contributing to the informational gain with their updates, feedback, and opinions (Schradie 2011; Shirky 2008) . On the other hand, the most active users will become key players, and may become, for example, influential "twit-stars" or professionals almost like mainstream journalists (Shirky 2003) . Put more generally, this imbalance underlines that -even online -individuals do not play the same roles and do not have the same power in shaping alternative representations of the world. "This constitutes a distinctive conception of agency that underlies a social representations approach. What counts is the power to shape mutual expectations within a collective in such a manner as to enable or impede coordinated actions directed toward a given purpose" (Elcheroth et al. 2011: 745) .
3 The Emilia Romagna and L'Aquila case studies: Aims and methods
Aims
In the next section we will present two distinct case studies concerning the practices of the use of Twitter and Facebook in the context of the earthquakes that struck the Emilia Romagna region (in 2012) and the city of L'Aquila (in 2009). The findings discussed are part of broader research projects (for a preliminary analysis of each single case study, see Comunello and Parisi 2014; Farinosi and Fortunati 2013; Farinosi and Micalizzi 2013; Farinosi and Treré 2010; Farinosi and Treré 2014; Sarrica et al. 2014 ). In particular, we focus on bottom-up communication processes, which are crucial for understanding the links between meaning-making processes and the needs for empowerment in emergency contexts (Fortunati 2014) . We examine the use of Twitter at the instant of the emergency and soon after the Emilia earthquake and the uses and practices linked with Facebook in the medium and long term after the earthquake in L'Aquila. Our goal is to explore, in addition to the differences between the cases, whether the communication on the two platforms contributed to social representations processes. Moreover, we will reflect on the common functions expressed by the practices of use of these two social networks in terms of social sharing of emotions, preserving well-being and self-efficacy, boosting identity processes, and community empowerment.
Methods and procedures
Different methodological approaches were adopted to examine bottom-up communication in the two cases.
The reason behind the methods chosen can be found in our interest in different phases of the aftermath, in the differences between the two earthquakes, in the peculiarities of the two social media platforms, and in the features of use of the two social networks. With regard to this last point, it is worth noting that public accounts largely prevail on Twitter; moreover, hashtags constitute a privileged arena for public thematic conversation. Instead, "private" profiles prevail on Facebook (i.e., only "friends" have access to the posts published), and users tend to consider the platform as a private space, mainly interacting with friends or acquaintances. Therefore, while conducting an analysis on (public) tweets appears as a legitimate research practice (and constitutes, as of now, the privileged research method for analyzing Twitter), analyzing public Facebook posts would exclude a majority of relevant posts and interactions, which take place in a private or semi-private manner. The analysis of the practices related to Facebook was thus integrated into a broader ethnographic perspective.
Let us remember that Twitter usage in Italy was scarce in 2009 and, although Twitter users had broadcast the news of the earthquake before mainstream media, no relevant grassroots earthquake-related conversations were recorded on Twitter during and after the L'Aquila seismic sequence. By contrast, in May 2012 (Emilia earthquake) Twitter usage was much more widespread in Italy, 3 and conversations about the Emilia seismic sequence reached significant volumes ("#terremoto" was a long-lasting trending topic in Italy during that period). At the same time, preliminary analysis suggested that Facebook Groups and Pages explicitly related to the Emilia earthquakes had low levels of engagement soon after the quakes occurred. For this reason, we decided to investigate the role of Twitter in Emilia Romagna by looking at the frequency of tweets and submitting geo-localized tweets to thematic content analysis. We examined the frequency of tweets and carried out a thematic categorization 4 of a sample of the tweets produced in the area close to the epicenter. We selected three different moments of the seism in order to explore, though in a short time span, whether the usage varied over time. The selected phases are the following: 1) during the first two hours after the major tremor (20 May 2012, 2:00 am -3:59 am UTC); 2) two days after the tremor (22 May 2012); 3) seven days after the initial event (27 May 2012).
5
Facebook was consolidating its position in 2009 in Italy, and was perceived as an innovative tool. The strategic use of the platform in L'Aquila was investigated following an ethnographic approach, combining different qualitative research tools, in order to obtain a deeper understanding of the adoption of this social network in the post-earthquake scenario. We investigated media practices of users involved in the disaster, and we tried to identify prevalent typologies of use, gathering together different data: hermeneutic analysis of five commonly used Facebook groups, which were opened after the earthquake, 32 semi-structured interviews in L'Aquila, and a 5-year period (2009-2014) of non-participant in situ observation. We explored the online activities of the members of the Facebook groups in order to investigate the practices and tactics behind their adoption of the platform. In particular, out of the five Facebook groups we focused on the Coordinamento Carriole Aquilane ("L'Aquila Wheelbarrow Coordination," https://www.facebook. com/groups/333399523599/) and the citizen committee of "3&32" (i.e., the hours and minutes of the main tremor, https://www.facebook.com/groups/ 79826092084/), which were by far the most used ones, with more than 3,000 members each. We took into account three months of the online groups' activity and conducted online content analysis (Herring 2010) . On the basis of the number of posts, comments, and online interactions on the Facebook groups, we also contacted the most active city-dwelling members of the online platform, with whom we carried out 32 semi-structured interviews. In most cases, these individuals were involved not only in Facebook group discussions, but also in other online spaces, such as personal blogs, where they narrated their lives after the earthquake and wrote in depth about the events in L'Aquila. For this reason, we considered these active users as key 4 The analysis was carried out manually; 25 % of the tweets were analysed jointly by two researchers, before proceeding to individual analysis; tweets whose attribution appeared controversial were largely discussed. 5 We decided to include the whole day, for the second and third phases, in order to collect a higher number of tweets. These phases have been selected also in order to avoid the interference of the second major tremor in the seismic sequence (May 29). players who may have had a privileged role in shaping mutual expectations and in fostering specific social representation (Elcheroth et al. 2011; Shirky 2003) . The interviews were submitted to thematic analysis (Flick 2009) in order to determine the most important categories characterizing interviewees' opinions. Finally, these contents were integrated with five years of observations, which started soon after the earthquake in 2009.
4 Twitter, quasi-real time communication: A symbolic resource in the Emilia Romagna seismic sequence
During the Emilia Romagna earthquake sequence, 27 people died and more than 350 were injured; several buildings, factories and houses were damaged. The first major tremor (20 May 2012) was a 5.9 magnitude earthquake, and was followed by many other significant quakes. The seismic sequence affected a population that was largely unaware of living in a potentially seismic area. The analysis of Twitter activity is part of a broader research project that has analyzed Italian Twitter users' localization and communication patterns during the seismic sequence (Comunello 2014) . The whole database includes 12,799 tweets that contain words such as terremoto ('earthquake') and that were written in Italy between May 20 and 4 June 2012. The territory hit by the earthquakes was divided into three different zones (red, green, and white) referring to the macroseismic intensity map created by the INGV (National Institute of Geophysics and Volcanology) using the MCS scale. 6 In the "red"
zone (between the cities of Mantua in the north, Bologna in the south, and Reggio Emilia in the west), users experienced very high earthquake intensity.
Within the "green" zone, the earthquake was experienced with less intensity.
In the "white" zone, the earthquake was not directly experienced. All tweets were extracted in real time by the INGV using the Twitter Streaming API (Gaffney and Puschmann 2014: 56) . Even if only a very small number of the global tweets (about 2 %) contain geographical information (Leetaru Kalev et al. 2013) , the user's localization is a key element to describe the specific use of Twitter during earthquakes.
The majority of the tweets in the broader database (including all three zones) were produced shortly after each major tremor. The first geo-localized tweet was written in the red zone, less than a minute after the magnitude 5.9 tremor. Overall, tweets produced during May 20th account for 33.1 % of the whole database (which includes two weeks), while tweets written in the first 2 hours after the magnitude 5.9 tremor account for 51.7 % of the tweets of the entire day. Interestingly, the majority (53.9 %) of the tweets belong to the green zone (which included several greater urban areas) and 13 % to the white zone (where the earthquake was not felt). The analysis of the broader database in terms of mentions and retweets shows that Italian public institutions and municipalities played a minimal role in the Twitter conversation, except for the @ingvterremoti account, which received several citations by the Twitter users.
In this paper, we devote the principal focus to the red zone. Therefore, the sub-dataset includes 4,227 tweets related to the May 2012 seismic sequence in Emilia that contain words such as terremoto ('earthquake') and are geo-localized within the "red zone." By focusing on this sub-dataset we aim at exploring the ways in which the most affected populations used Twitter to deal with the earthquake.
Unsurprisingly users in the red zone appear generally more "involved" with the earthquake compared to users from the other zones. They produce a more constant number of tweets during the whole seismic sequence and they show the highest mean number of tweet per user (4.2). Moreover, they produce the highest percentage of tweets containing hashtags, which are a tool for effectively organizing communication in a topic-oriented way. In addition, their active participation is confirmed by the highest original tweet ratio, in other words, users in the red zone actively contribute to create information more than distant users who often limit themselves to repeating information provided by others. Despite broader participation, also in this case it is possible to observe imbalance in the participation: the most active users in the red zone produced 162 tweets (3.8 %), and the four most active users produced 8.2 % of tweets in the entire red zone. The thematic categorization of the tweets illustrates that Twitter was used to establish a micro-autobiographical storytelling of the event that supports various collective sense-making processes (Table 1) . The first result is that Twitter was used as a quasi-real time communication resource, as shown by the size of the three sub-corpora. From during the first two hours after the major tremor (20 May 2004:03:52 local time, 02:03:52 UTC) we collected 408 tweets. Two days after the major quake, Twitter activity had significantly decreased: with two days elapsed since the main tremor (May 22nd), 122 geo-localized tweets were produced, and one week after the main tremor (May 27th), 109 geo-localized tweets were produced by users tweeting from the red zone. Moreover, a significant percentage of tweets written in the following days (more specifically, 57 out of 122 tweets produced on May 22nd, and 32 out of 109 tweets produced on May 27th) are produced by INGV (National Institute of Geophysics and Volcanology), and refer to subsequent minor tremors occurring during the seismic sequence. Since INGV produces standardized earthquake information (providing the magnitude, coordinates, and other information about each quake), we decided to exclude such tweets from the following categorization and devote a main focus to the first time slot (the first two hours after the major quake on May 20th), during which the number of tweets is significantly higher.
As Figure 1 shows, on May 20th there is a prevalence of tweets reporting information (80 %) aimed at providing details concerning the emergency: firsthand information (63.3 %), and information produced by media outlets Earthquakes and Social media use ("second-hand information" 16.6 %), respectively. Especially during the first minutes after the tremor, users tended to simply report that they had felt an earthquake (several users only tweeted "earthquake"). Afterwards, they started enriching their tweets with more information (e.g.: "Very strong earthquake in Castel Maggiore!!!," May 20th, 04:24 local time), or to share information produced by media outlets, sometimes elaborating on it (e.g.: "#earthquake Rai News is unfortunately reporting a casualty in Bondeno," May 20th, 05:59 local time). Even though the tweets were geo-localized, many tweets (43.8 %) included location details: in the first minutes, the localization of the user prevailed; afterwards, when they had collected information both on social media and/or on broadcast media, they started referring to the (supposed) localization of the epicenter. Moreover, some users provided specific information about their personal perception of the quake: they reported that they woke up because of the earthquake, some damage to the building, or that they felt an intense (or a moderate) quake. Many tweets express emotions, mainly fear, surprise, anxiety, anger (29.7 %). The emotional emphasis is often obtained, besides through word choice, through punctuation (such as a repeated usage of exclamation marks) or emoticons (e.g.: "More shakings?!! I can't stand it #earthquake," May 20th, 5:57, local time).
Another relevant coping strategy is irony: users seem to turn to irony in order to downplay the shock produced by the earthquake, indeed also in the broader database the majority of the ironic tweets were produced by users from the red and green zones (i.e., people who directly felt the quake). Ironic tweets (12.7 %) included jokes, funny stories, and gags to downplay the shock produced by the earthquake (e.g.: "Well, at least I found out that it was an #earthquake and not a poltergeist in my room," May 20th, 4:47, local time). Some tweets report what users were doing when they felt the quake (11.0 %). The sudden interruption of their everyday activities attests that something very big was happening and could not be immediately resolved.
Two days and seven days after the first major tremor, the number of tweets had significantly decreased.
The main functions of the tweets did not significantly vary between phases two and three, with some exceptions (Figure 1) . The great majority of these tweets contain firsthand information. Users directly reported the name of the locations where the most critical events took place, and continued to use Twitter as a means to describe their emotions. On the whole, Twitter was used as a platform to express the cognitive and practical consequences of the on-going emergency.
Other functions emerged in the days after the main tremor. Two and seven days after it we recorded a growing incidence of comments, solidarity, and polemics against political institutions. However, the limited number of such tweets tentatively suggests that Twitter is not suited to acting as a catalyst for these kinds of process as much as Facebook was seen to be in the context of the other earthquake examined.
5 How the community of L'Aquila used Facebook to empower itself over time
During the night of 6 April 2009, a magnitude 6.3 earthquake hits the town of L'Aquila, in central Italy. It caused the death of 309 people and serious damage to L'Aquila and surrounding villages, destroying many areas of the medieval center, the social, political, and cultural heart of the town. In the days immediately following the seism, the city center was closed off to citizens for security reasons. The post-emergency phase was framed by mainstream Italian journalists with the phrase "the miracle in L'Aquila" to convey the idea that -thanks to the Berlusconi government -a fast, efficient, and almost miraculous postseismic reconstruction was taking place. This catchphrase was supported by numerous appearances of Berlusconi on national and international TV channels, and by the live coverage of several events culminating in the G8 Summit, which was purposely moved from Sardinia to L'Aquila. Many citizens turned to Facebook since the very first moments after the disaster.
Summarizing a large amount of ethnographic data and online observations (Farinosi and Micalizzi 2013; Farinosi and Treré 2010; Farinosi and Treré 2014) , the perception and use of Facebook by people affected by the 2009 earthquake can be classified in six main categories ( Table 2 ). The interviews with key players and the on-site observations helped us to understand the goals behind Facebook use and how its use was useful at contributing to empowerment and counter-empowerment processes among citizens.
First, the number of accounts increased after the earthquake, and the reasons that individuals reported in the interviews for activating new Facebook profiles give us an idea of the importance projected onto the use of Facebook. Peopleespecially older individuals -did not own a social media account before the earthquake because they thought joining these platforms was a waste of time. In the days immediately after the tragic event, the situation changed radically and contents produced by nonprofessional journalists; to bypass traditional gatekeepers and propose independent and bottom-up information on the local situation; to provide an alternative to mainstream media; to claim power and control Preservation of identity: well-being, self-efficacy, protection of in-group and self-identity, splitting mechanism Power functions: empowerment, identity claim, continuity, defense against stigma numerous people started to join this online platform in order to connect or reconnect with others, to obtain mutual emotional support, and to restore a sense of control and empowerment (Farinosi and Treré 2014) . This point emerged clearly from the words of Enza B., who said:
I realized Facebook was the first thing to do, so I could maintain contacts with friends … I felt relieved, I wasn't alone anymore, because I was really frustrated at the beginning.
In the very first moments after the earthquake, the platform proved to be a useful tool to help people in connecting with friends and family. Facebook primarily served to alert friends and family and communicate to the loved ones what their current status was, and to offer or solicit help. It let users tell others whether they were unharmed, check the well-being of friends in affected areas, and spread information about people who had been rescued, had been found dead under the rubble or were still missing. As one of the activists explained to us:
In the first days … for me Facebook was the only channel to get information about the people who didn't answer the phone and had disappeared, it was the only place where you could find out that a person had been rescued from the debris or not. (Luca C.)
In short, this social medium was seen as a tool of emotional support, a space to find information, a modern tam-tam, and an effective public sphere. Talking about Facebook, Luca said: it was really useful because a friend of mine would say "Marco has survived and is fine. Spread it!" and everyone would put on their wall that Marco was fine and so I believe that in that moment Facebook was incredibly useful … I will never use it so intensively like during those days! (Luca C.)
After the earthquake, Facebook also became a space for discussion and aggregation, and provided an alternative to mainstream media in order to keep people updated as well as to find useful information regarding what was happing in the city. Facebook in the post-earthquake scenario represented an online environment where the social life that had been interrupted by the seism was relocated.
In the absence of traditional public spaces -destroyed or damaged by the seism -the online social sites acted as surrogates of the offline gathering places. In this context, Facebook, as a mediated public space, had a pivotal role above all for the many inhabitants displaced in the tent camps or in other cities. People used Facebook to re-establish the ties that had been broken offline because of the earthquake. According to Francesco, a young amateur journalist:
The Web was important because obviously after the earthquake the squares don't exist anymore. There are no physical spaces to meet in and the virtual square became Facebook, the blogs and forums where citizens and committees exchange ideas and make appointments. (Francesco P.) In addition, it was used also to create several memorial pages dedicated to the victims of the earthquake and to share mourning, leaving public thoughts and messages to people who had passed away (Farinosi and Micalizzi 2013) .
In the long term, Facebook became more and more a place for recovering voice, for proposing a counter-narrative and for claiming power. Active users perceived this tool as crucial in the construction and coordination of collective actions such as the Il Popolo delle Carriole, Mettiamoci una pezza ('Let's put a patch on it'), and citizens' committees like "3&32" (Farinosi and Treré 2010; Farinosi and Fortunati 2013) . Moreover, it was crucial in the dissemination of the content produced by non-professional journalists (Farinosi and Treré 2014) . Thus, Facebook was elaborated by the users not only as an empowerment tool for citizens, but also as a pivotal medium for counter-power. In fact, according to several city dwellers, everyday life in post-earthquake L'Aquila was different from that depicted by the Italian mainstream media and the "miracle" was nothing more than a media mystification, in strong contrast with their existence and all the rubble and debris, which still dominated the city center. Some of them, talking about the overabundant news of the days after the disaster, used the term "information bulimia"; others, describing how mainstream media coverage twisted or left out particular events, showing only the tip of the iceberg in terms of the post-earthquake situation, talked about "Fascist practices of censorship" (Federico N.). Ezio B., for example, said:
"Everything is OK in L'Aquila" … My son lives in Milan and came to L'Aquila for the Easter holidays. He visited me and said that this was the message being spread by the television … What does that mean?! Later I began to realize that actually outside L'Aquila there was the idea that here everything was going right, according to an ideal "miracle of L'Aquila" mentioned in the news.
The city thus witnessed an explosion of grassroots-generated content on online platforms. Blogs, Facebook, and YouTube were flooded with posts, comments, videos, and pictures regarding everyday life after the catastrophe and the city's reconstruction process (Farinosi and Treré 2010) . Locals relied on Facebook to challenge the "media spectacle of catastrophe" and to make the voice of the people heard. Furthermore, they were aware that this news production and sharing acted as a sort of civic mutual aid in a community that was trying to rebuild its ties using every available tool (Farinosi and Treré 2014) . One of them said that the creation of grassroots information represented a gift to the entire community and for this reason a lot of people thanked him "because they felt represented by this communication for providing not only information in the classic sense, but information with a heart, in the ways we told our stories about our community, because obviously being involved we can invest them with emotions and we can communicate our feelings" (Luca B.).
Exemplary of both empowerment and counter-power, the Facebook use in post-earthquake L'Aquila is marked by the collective action of the "People of the Wheelbarrows." This group emerged in February 2010, when Italian mainstream media reported a phone tap between two entrepreneurs. One was telling the other how he laughed that very night thinking about the opportunities to profit financially from the rebuilding process. This recording provoked strong indignation and acted as a catalyst on people who were frustrated and tired of unfulfilled promises of reconstruction.
A few days after the recording was made public, about 6,000 citizens started to reclaim the city center and to confront the police who blocked access to the off-limits zone. They claimed to be an active part of the city reconstruction and expressed the desire to promote transparency in the management of the disaster funds. On 28 February 2010, in order to coordinate the offline protests, they created a Facebook group, called "L'Aquila Wheelbarrow Coordination," which grew to 3,318 members in a few days. Analyzing three months of the life of the group (from the day of its foundation on Facebook to the end of May 2010), it is possible to identify three different levels of participation. Only a few members were "primary participants," who interacted almost every day and contributed to the effective enrichment of the Facebook group in terms of content, comments, links shared and discussions (i.e., the most active member wrote 93 posts in three months, and only five people made more than 30 posts during the same period). A larger percentage of members contributed occasionally: "secondary participants" left only one or a few comments (n = 170, around 5 % of members) or simply clicked the "like" button. The vast majority of members (around 95 %) merely consume information and content posted by others without expressing any kind of manifest involvement ("passive participants").
The Facebook group was to be pivotal for planning, organizing, coordinating, and promoting offline events, town meetings, and all the protest activities. In addition, they used Facebook to report online -through textual and/or visual content -what happened during their meetings in the square. This also enabled them to connect with the L'Aquila inhabitants who were exiled after the earthquake to hotels on the Adriatic coast or to other cities far from L'Aquila. In this sense, we can see the adoption of Facebook itself as an important part of the process of re-appropriation of the offline public spaces and as a tool of participation. In this regard, it is also worth highlighting the use of dialect in online communications, which served as an identity value, useful for redefining the community boundaries after the traumatic experience the community had lived through (Farinosi and Micalizzi 2015; Farinosi and Treré 2010) .
Discussion and final remarks
Results confirm expected similarities and specificities of the two case studies and show the importance of observing disaster communication also from a bottom-up perspective (Gilbert 1998; Starbird and Palen 2011; White et al. 2014) . Indeed, far from being informed and rescued purely by authorities, citizens played an active role both in Emilia and in L'Aquila.
As expected, in both case studies the use of social media in the immediate aftermath favored the emergence of "citizen sensors," who provided detailed information and contributed to awareness, coordination, and first responses. Moreover, comments and polemics against institutions were present on both social platforms. This happened especially in L'Aquila, where in the long term Facebook was used as a platform for citizen journalism and for coordinating social movement and activism.
Results suggest that the use of Twitter and Facebook favored different representational functions.
A first signal of the activation of social representations processes comes from the tweets sent almost during the earthquake. Many tweets, in fact, report routine interruption and the re-establishment of everyday habits. In the first case, users provide out-and-out micro-storytelling: even with the limitation of 140 characters, they produce a narrative that refers to their routines before the earthquake, and underline how the disaster interrupted such routines. At the same time, two days and seven days after the main tremor, in order to contrast this feeling, some Twitter users proudly describe how they were re-establishing everyday habits (such as: going to work, reopening commercial activities, shopping) while the emergency was still in progress. In L'Aquila, instead, Facebook was used to show the permanence of the emergency situation, the fracture of normality. Online platforms, in any case, were a resource that people used to deal with the unexpected and with a daily life that had been significantly modified by the earthquake. We may thus conclude that communication via social media contributed to the first of social representation functions, which is cognitive coping: to re-establish an order, a sense of orientation, understanding and control over the world, which has been disrupted (Moscovici 1973) .
The second main function served by both Twitter and Facebook use was the social sharing of emotions (Pennebaker and Harber 1993; Rimé et al. 1998 ). Many users turned to Twitter in order to express their first reactions to a tremor, or even to simply testify that they have been affected by the tremor. Firsthand information, which was the prevailing category, mainly exerted such a witnessing function. Another important category was emotional tweets, through which users expressed their affective reaction to the earthquake. Sometimes, Twitter users seemed to feel the urgency to simply express that they were involved in such a disaster; therefore, some of their tweets exerted a phatic function, aiming at taking part in the shared conversation. Using Twitter to share fear, anxiety or even anger thus exerted a central role in users' coping strategies, and constituted a constant trend throughout: in the very first moment, on the second day and one week after the major tremor. More specifically, some users underlined that Twitter provided the only reassuring element during the disaster: a sense of togetherness. The same content emerged with even greater emphasis in L'Aquila, where Facebook was used not only to share immediate feelings, but also to share grievances and memories, as exemplified by memorial pages dedicated to the victims of the earthquake (Farinosi and Micalizzi 2013) .
Irony, in this regard, seems to be the other face of the same coin. Irony emerged in the immediate aftermath and may have been prompted by the splitting mechanism hypothesized by Joffé (2003) : it makes it possible to verbalize intense and unspeakable emotions, and to preserve well-being and selfefficacy while trying to make sense of the unexpected.
Finally, representational functions linked with identity processes and community empowerment emerged later on. Even though such mechanisms were already present in tweets produced seven days after Emilia earthquakes, as expected it was the key players from L'Aquila who used the online platform mainly as a place where the earthquake could be understood, processed, discussed, described and re-mediated. The use of Facebook was purposely aimed at fostering processes of re-construction of lay knowledge and coordination among locals. In the long term, bottom-up social representations of self and the emergency situation were developed by challenging the mainstream narrative and favoring a sense of control and empowerment.
All the different practices of Facebook use by the L'Aquila community make evident that social media were perceived as reliable spaces to express themselves and tell stories about the local area. The Internet was perceived and used as a way to bypass traditional gatekeepers and directly communicate critical views on the post-quake situation (Farinosi and Treré 2014) . This use of Facebook contributed to hindering the narrative of the post-earthquake provided by the Italian mainstream media from the bottom up. The participation in community content creation and sharing became significant at both individual and social level and joined with a reconnecting factor. The online activism can also be interpreted as an expression of resilience: the capacity to withstand and cope with difficult circumstances, overcoming the traumatic experience together with the other members of the community. Through building a sense of connectedness with the local community, Facebook use allowed the most active people to improve social life, promote grassroots initiatives, re-establish a powerful sense of identity, and counter mainstream media reports.
We can conclude that both social media platforms enabled "ordinary" people to create and share, rather than simply consume, content as never before and thus opened up a greater potential for meaningful use and empowerment after a natural disaster.
However, it is worth highlighting once again that social media platformssimilar to other social contexts -are characterized by a high inequality in participation because they deal with "ordinary" people, where a tiny minority of users usually accounts for a disproportionately large amount of the content (Schradie 2011; Shirky 2003; Shirky 2008) . Such inequities alert us that the analysis of social media platform alone may give a biased understanding of the community under scrutiny. In Emilia, for example, a few users accounted for about 8 % of the tweets; nevertheless, it should also be pointed out that the more users were directly involved, the more they actively contributed to the online debate: the average Twitter production is higher in the red zone than in more distant ones.
This imbalance was even more evident in L'Aquila, which is why we integrated the hermeneutic analysis of online content with in situ observations and interviews with key players.
A second caveat concerns the distance that can be created between the most active people and the large majority (Shirky 2008) , which may lead several people to quit, one of the challenges that assimilates online communities and more traditional grassroots movements. In L'Aquila during the mobilization phase of collective action, between 2010 and 2011, the group we analyzed lived a great moment of popularity; then, numerous members decided to quit. Today, the Facebook group of the Coordinamento Carriole Aquilane has only 49 members, while the "3&32" group had 3,966 people. The decrease in members may be somehow related to the fulfilment of the functions of the group itself: once the emergency has ended and once the users have managed to have a voice and establish their counter-narrative, the group had no more reason to exist However, it should also be noted that one of the reasons of this decrease was the perception of an ever-increasing politicization of the groups, which changed the perceived identity of the group and eventually led many members to leave them. Further research is needed to explore this long-term phase, since we cannot exclude that also this decision shows an increased self-reliance and return to normality, after emergency and protests.
Despite these caveats, observing these shared processes of collective meaning co-construction provides significant insights into the functions served by social representations processes, and on their sequence: starting from cognitive coping and social sharing of emotions, to splitting mechanisms exemplified by irony, to identity and empowerment processes.
In this regards the analysis of the Emilia and L'Aquila case studies suggests that communicative processes activated by people affected by disasters prove to be useful for developing timely, well-targeted and effective intervention. Indeed, bottom-up processes are pivotal resources for community resilience, recovery and empowerment, which are by far the most important goals that institutions should seek in disaster management.
